Chapter  News  (Continued  from  page  17) 


DELAWARE  VALLEY  CHAPTER 

As  mentioned  in  our  April  issue,  a  large  SID  group  visited  Naval  Air  Development  Center,  Warminster,  PA,  on  February  26 
for  a  "tour,  talk  and  demo."  Shown  above,  left  to  right  and  looking  at  the  NADC  Scene  Generator  System,  are:  William 
Mulley,  SID  Director;  Charles  Halstead,  Chairman;  Robert  Blair,  Vice  Chairman;  Nathan  Rubin,  Secretary;  and  Karl 
Quiring,  Treasurer.  Thanks  for  the  excellent  photograph.  On  February  21,  Bill  Mulley  also  participated  in  a  Scientific 
Engineering  Technologies  (SET)  seminar  for  high  school  students  on  engineering  as  a  career.  He  presented  to  two 
sessions,  some  300  students,  the  aims  and  goals  of  SID  as  a  Director  of  our  Society. 


Editor's  Note:  We  are  able  to  provide  a  2nd  issue,  besides  the  March  1 981  journal,  with  color  on  front  and  back  covers 
thanks  to  two  aids  from  SID  Members:  (1 )  Good  pictures  as  cover  material;  (2)  Cooperative  advertisers  buying  4-color 
ads.  Information  Display  is  coming  closer  to  being  self-sustaining,  and  your  Editor  is  most  grateful  to  you  SID 
Members,  the  readers. 
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New  High-Density  Large-Screen  4-Color  LCD  System 

is  demonstrated  by  SID  Members  Theodore  B.  Aitken  and 
Dr.  Robert  C.  Tsai  of  The  Singer  Company,  Librascope 
Division,  Glendale,  CA.  This  is  said  to  be  the  largest  liquid 
crystal  display  with  such  high  resolution  —  8  million  pixels 
available  for  presentation  on  a  48"  x  48"  screen. 

Two  smectic  liquid  crystal  light  valves  (SLCLVs)  present 
data  in  three  colors  on  a  fourth  background  color.  The 
SLCLVs  are  optically  addressed  by  a  Nd:  YAG  laser  con¬ 
trolled  by  a  modulator  and  deflection  system  under  the 
direction  of  a  microprocessor.  A  flashing  pointer  in  the 
system  enables  the  display  operator  to  enter,  modify,  or 
delete  alphnumeric  and  graphic  data.  Each  of  the  two  light 


valves  can  be  operated  both  in  a  bright  field  mode  (black 
image  on  color  background)  or  in  a  dark  field  mode  (color 
image  on  black  background).  With  red,  green,  yellow,  and 
black  available  as  either  background  or  image  colors,  a 
wide  variety  of  color  combinations  can  be  generated. 
Because  each  light  valve  can  generate  2048  x  2048 
addressable  pixels  within  a  1"  x  1"  data  format,  the 
system  has  extremely  high  resolution  —  2500 TV  lines  per 
inch.  With  the  raster  scan  mode,  2500  alphanumeric 
characters  can  be  generated  within  a  second. 

A  detailed  description  of  this  new  LCD  system  by  Bob 
Tsai,  manager  of  this  project  at  Singer/Librascope,  begins 
on  page  3. 


FRONT  COVER  MATERIAL  WELCOMED:  Every  month  Information  Display  usually  features  one  or  more  active 
members  of  SID  and  the  products  with  which  they  are  most  closely  associated.  Please  send  a  glossy  print  and 
appropriate  captions  so  that  you,  too,  can  be  on  our  front  cover.  Send  your  material  to  Ted  Lucas,  Editor,  P.O.  Box  852, 
Cedar  Glen,  CA  92321 ,  or  to  our  National  Office  Manager,  June  Friend,  for  Information  Display,  654  North  Sepulveda 
Blvd.,  Los  Angeles,  CA  90049.  Next  deadline  for  material  from  you  is  August  10.  If  you  miss  that,  try  for  the 
November  issue  NOTE:  We  also  welcome  feature  articles  on  interesting  projects. 
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High  Data  Density  4-Color  LCD  System 
by  Dr.  Robert  C.  Tsai 

The  Singer  Company,  Librascope  Division, 
Glendale,  CA 

Abstract 

A  large-screen  LCD  system,  Including  a  high  resolution 
and  high  contrast  laser-addressed  liquid  crystal  color 
display,  has  been  developed  for  acquisition  and  exploita¬ 
tion  of  high  density  alphanumeric  and  graphic  data.  The 
display  system  consists  of  two  smectic  liquid  crystal  light 
valves  (SLCLV)  which  are  thermally  addressed  by  a  single 
laser  selectively.  Each  light  valve  can  generate  2048x2048 
addressable  pixels  within  a  1 "  x  1 "  data  format.  There  are 
8x1 06pixels  available  for  data  presentation. 

The  laser  writing  system  consists  of  the  laser,  a 
modulator  for  formation  of  discrete  data  elements  on  the 
SLCLV,  a  2  axis  galvanometer  deflection  unit,  and  beam 
splitting  optics  to  multiplex  the  writing  laser  on  each 
SLCLV.  A  closed-loop  galvo  deflection  system  can  position 
the  focused  laser  beam  to  an  accuracy  of  0. 1  %  across  the 
screen.  Laser  focus  lens  is  an  f/8.0  telecentric  design  to 
produce  a1"x1"  data  format  on  the  SLCLV  with  spot  size 
less  than  0.0004".  Color  images  from  each  light  valve  are 
superimposed  onto  the  screen  by  a  wide  angle  f/8.0 
projection  lens  This  lens,  with  48X  magnification,  relays 
the  combined  color  image  to  a  48"  x  48"  screen  with  less 
than  0. 1  %  distortion.  The  possible  contrast  of  the  display  is 
up  to  60  to  1 .  The  overall  dimensions  of  the  rear-projected 
color  display  are  60"  x  52"  x  31 ". 

Current  CRT  or  CRT-driven  large  screen  displays  do  not 
provide  enough  resolution  elements  to  display  massive 
amounts  of  information.  This  new  large  screen  color  LCD 
with  smectic  liquid  crystal  light  valves  has  been  developed 
by  Singer  to  handle  high  data  density  graphic  and  alpha¬ 
numeric  presentations  for  status  summary,  simulation, 
tactical  and  strategic  combat  situations. 

This  paper  describes  an  ultra-high  resolution  4-color 
liquid  crystal  projection  system  which  utilizes  two  smectic 
liquid  crystal  light  valves  (SLCLV)  to  present  data  in  three 
colors  on  a  fourth  background  color.  The  SLCLVs  are 
optically  addressed  by  a  Nd:YAG  laser  through  the  control 
of  a  modulator  and  deflection  system  which  is  powered  by 
a  microprocessor.  A  flashing  pointer  is  included  in  the 
system  to  provide  the  interactive  features  which  enable 
the  operator  to  enter,  modify,  or  delete  alphanumeric  and 
graphic  data  on  request. 


Principle  of  Operation 

Smectic  Liquid  Crystal  Light  Valve  (SLCLV) 

Both  Schiff-based  and  biphenyl  families  of  the  smectic 
liquid  crystals  have  been  investigated  in  this  study.  These 
mixtures  exist  in  a  smectic  state  at  room  temperature. 
They  may  be  highly  scattered  or  highly  transparent 
depending  on  whether  molecules  are  in  an  ordered 
structure  or  not.  The  structure  of  the  SLCLV  is  shown  in 
Figure  1.  Liquid  crystals  are  sandwiched  between  two 
substrates  coated  with  vacuum  sputtered  indium  tin  oxide 
transparent  electrode  and  the  organic  surfactant.  Dow 
Coming's  alkoxysilane,  1 2e.g.,  N,  N-dimethyl-N-octadecyl- 
3-aminopropyltrimethoxysilyl  chloride  and  carboxylate 
chromium  complexes  were  tested  to  induce  a  homeotropic 
alignment  of  the  liquid  crystal  molecules. 

Indium  tin  oxide  coating  (ITO).  Transparent  con¬ 
ductive  coatings  of  SN02  doped  In203  were  vacuum 
sputtered  on  the  substrate  surface.  High  optical  trans¬ 
mission  in  the  visible  spectrum  and  high  absorption  at  the 
Nd:YAG  laser  wavelength  are  essential  to  ensure  the 


ITO 


Figure  1.  Storage  mode  liquid  crystal  light  valve. 

performance  of  the  light  valve.  In-house  sputtered  ITO 
coating  has  a  sheet  resistance  of  less  than2fi/D  and  yet 
has  high  optical  transmission.  The  optical  characteristics 
of  sputtered  ITO  thin  film  are  shown  in  Figure  2. 


Wavelength  (nm) 


Figure  2:  Optical  characteristics  of  vacuum  sputtered  Iri203/Sn02 
thin  film. 


ADVERTISERS'  INDEX 


Amuneal  Manufacturing  Corp . 15 

(George  Moll  Advertising,  Inc.) 

Employment  Opportunity . 22 

Eagle  Magnetic  Company,  Inc . 23 

(Rohr  Advertising) 

Gamma  Scientific  Inc . 21 

(Bowen  &  Assoc.  Inc.) 

Keltron  Corporation . 19 

(Appleton-Kingston,  Inc.) 

Magnetic  Radiation . 17 

(Harrison  Advertising,  Inc.) 

Mitsubishi  Electronics  of  America,  Inc . 13 

(J2  Marketing  Services) 

Photo  Research .  8 

(Darryl  Lloyd,  Inc.) 

Singer-Librascope  . 11 

Special  Purpose  Technology . 22 

Syntronic  Instruments,  Inc . 17 

(Scholz  Moody  Advertising,  Inc.) 


2/lnformation  Display  5-81 


Information  Display  5-81/3 


Writing/erasing  mechanism.  At  normal  operation,  the 
liquid  crystal  temperature  is  biased  a  few  degrees  below 
the  smectic-nematic  transition.  Switching  between  states 
is  done  by  heating  a  region  of  the  assembly  so  that  the 
liquid  crystal  changes  to  the  nematic  or  isotropic  states. 
The  local  heating  effect  on  the  LC  molecules  is  achieved  by 
focusing  a  laser  beam  onto  the  ITO  coating.  Absorbed 
laser  energy  causes  the  LC  molecules  to  transform  into 
the  isotropic  state  and  to  possess  a  randomly  oriented 
order.  If  the  cooling  is  slow,  LC  molecules  will  align 
themselves  and  produce  a  clear  state  due  to  the  boundary 
condition  induced  from  the  alignment  layer  on  the  light 
valve  substrates.  However,  if  the  cooling  is  rapid,  they  will 
not  be  able  to  align  themselves  in  time  and  therefore 
assume  the  random  orientation  to  form  a  highly  scattered 
state.  This  will  show  as  a  dark  image  on  the  screen  if  the 
light  valves  are  projected  by  the  projection  optics  to  the 
screen. 

To  erase  selectively,  an  ac  bias  is  applied  simultane¬ 
ously  with  the  laser  scan.  Liquid  crystal  molecules  respond 
to  the  electric  field  and  align  into  the  field  direction  while 
still  in  the  nematic  state  to  erase  the  previously  written 
image. 

Bulk  erase  is  also  possible  by  applying  an  ac  bias  across 
the  light  valve  with  higher  amplitude  or  to  raise  the  light 
valve  temperature  to  nematic  state  externally  and  then  to 
erase  by  ac  bias.  The  typical  writing  and  erasing  rate  per 
pixel  element  is  about  5  microseconds,  and  the  time  delay 
for  the  erase  is  about  1  msec  for  each  erase. 

Due  to  the  inherent  characteristic  of  the  smectric  liquid 
crystals,  the  written  image  on  the  light  valves  can  be 
stored  in  the  display  for  hundreds  of  hours  without 
degrading  the  contrast. 

Twelve  levels  of  the  gray  scale  have  been  generated 
digitally  with  the  microprocessor  control.  This  is  achieved 
by  laser  intensity  and  ac  bias  amplitude  modulation. 

Optic  design.  A  writing  system  consisting  of  a  focus 
lens  and  a  relay  lens  was  designed  to  focus  infrared 
energy  from  the  Nd:YAG  laser  upon  the  SLCLVs.  The 
entrance  pupil  of  the  scanning  focus  lens  is  located 
sufficiently  in  front  of  the  lens  to  enable  placement  of  the 
last  deflection  mirror  without  the  mirror  striking  the  lens 
or  its  housing.  The  telecentric  focus  lens  is  designed  to 
work  at  f/8.0  for  1.06u  wavelength.  A  schematic  of  the 
scanning  lens  is  shown  in  Figure  3.  The  laser  spot 
diameter  is  approximately  0.0004"  at  50%  power  level. 


J 

Figure  3.  Computer  ray  trace  of  the  laser  writing  focus  lens. 

Light  valve  images  are  projected  to  the  screen  by 
means  of  light  source  optics  and  a  projection  system.  A 
f/8.0  telecentric  wide  angle  projection  lens  is  designed  to 
project  the  1 "  x  1 "  image  on  the  SLCLV  onto  a  48"  x  48" 
screen  with  distortion  of  less  than  0.1%.  The  projection 
lens  has  modulation  transfer  function  of  50%  at  40  line 
pairs  per  mm.  A  contrast  of  greater  than  25  to  1  is  typical 
for  the  color  system.  However,  contrast  greater  than  60to 
1  has  been  achieved  with  black-and-white  images. 

Color  generation:  Two  SLCLVs  are  used  in  this  display 
system  to  produce  4  colors.  Information  can  be  displayed 
in  3  colors  with  a  fourth  one  as  background.  Figure  4 
illustrates  the  optical  arrangement  of  the  system.  The 
YAG  laser  beam  is  directed  to  address  an  assigned  light 
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Figure  4.  The  functional  diagram  of  the  4-color  liquid  crystal  large 
screen  projection  system. 


valve  channel  by  means  of  a  proprietary  optical  channel- 
selecting  element.  Either  light  valve  can  be  addressed 
selectively  or  simultaneously  to  create  a  color  spectrum 
between  the  two  prime  colors  determined  by  the  color 
filters  inserted  in  each  light  valve  projection  path. 

Through  the  illumination  optics,  the  two  SLCLVs  are 
projected  separately  through  a  color  filter  to  generate  two 
colors  (red  and  green)  of  different  images  on  the  screen. 
The  third  color  image  (yellow)  is  obtained  by  superimpos¬ 
ing  two  identical  images  from  both  of  the  liquid  crystal 
light  valves.  The  fourth  color  (black)  is  produced  by 
blocking  off  the  projection  light  by  the  same  image  in  both 
channels.  Each  light  valve  can  be  operated  in  both  bright 
field  mode  (black  image  on  color  background)  or  i n  the  dark 
field  mode  (color  image  on  a  black  background).  Therefore, 
an  interesting  variety  of  color  combinations  can  be 
generated  by  this  scheme. 

Results 

Figure  5  is  a  photomicrograph  of  a  portion  of  the  light 
valve  with  image  of  resolution  test  pattern.  Lines  and 
spaces  on  Figure  5  are  0.0004  inches  wide.  A  resolution 
of  2500  TV  lines  per  inch  on  the  SLCLV  has  been 
demonstrated. 


Figure  5.  Photomicrograph  of  liquid  crystal  data  cell  with  stored 
resolution  test  pattern.  Lines  and  spaces  are  0.0004  inch  wide. 

In  general,  the  line  width  of  the  written  information  isa 
function  of  operating  temperature,  laser  power,  and  the 
writing  speed.  With  a  contrast  writing  speed  at  constant 
temperature,  the  line  width  of  a  written  image  is  a  linear 
function  of  the  laser  power.  Figure  6  is  the  data  collected 
from  a  Schiff-based  smectic  liquid  crystal  mixture. 
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Figure  6.  Lineal  writing  time  to  produce  a  1 .2  Figure  7.  Liquid  crystal  line  width  versus  laser  writing  power  at  constant  raster  write  rate, 

cm  x  1.2  cm  1024  line  raster  versus  laser  Numbers  shown  on  the  curves  indicate  the  time  for  a  single  scan, 

writing  power. 


Figure  8.  Three-color  computerized  graphics. 
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Figure  9.  Random  access  writing  of  the  3-color  Army  symbols. 


The  laser  power  required  to  form  60  to  1  contrast  at 
different  writing  speeds  is  shown  in  Figure  7.  The 
horizontal  axis  indicates  the  time  required  to  perform 
raster  scan  of  1 024  TV  lines  on  1  /2"  x  1  /2"  format  on  the 
SLCLV. 

The  laser  writing  of  the  liquid  crystal  light  valve  can  be 
in  raster  or  random  access  modes.  The  writing  speed  per 
pixel  for  a  2048  x  2048  line  display  is  typically  5u  sec.  With 
the  raster  scan  mode,  2500  alphanumeric  characters  can 
be  generated  within  a  second. 

A  black  and  white  photo  of  a  3-color  graphic  pattern  is 
shown  in  Figure  8.  These  images  were  generated  from  a 
microprocessor  which  then  controls  the  deflection  system 
and  laser  intensity  to  write  on  the  SLCLV  in  random 
access  mode. 

A  3-color  Army  symbol  presentation  isshown  in  Figure 
9.  The  images  shown  on  both  figures  were  generated 
within  1/2"  x  1/2"  format  (1024  x  1024  pixels)  on  the 
light  valves  with  registration  accuracy  of  less  than  1  /2  of 
the  pixel  element. 
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There’s  a  new  look  to  spectral  analysis 


There’s  a  new  look  to  our  Pritchard® 
PR"‘-1980B  Scanning  Spectroradiometric 
System.  Incorporating  an  HP-85  Desktop 
Computer,  our  PR-1 980B/HP-85  gives  you 
full  graphics  capabilities  in  a  single  system 
at  a  cost  20  percent-below  comparable 
systems.  With  our  new  PR-1 980B/H  P-85  you 
get  a  CRT  display  for  instant  visual  spectral 
analysis  plus  a  built-in  four-inch  paper  tape 
printer.  This  makes  it  possible  to  print  spec¬ 
tral  curves  without  a  separate  plotter.  Yet, 
the  system  can  interface  with  a  standard 
plotter  when  larger  or  multi-color  plots  are 
required.  Or,  it  can  interface  with  a  host  com¬ 
puter  or  other  IEEE-488  compatible  devices. 

A  complete,  compact  system 

The  PR-1 980B/HP-85  is  a  totally  integrated, 
compact  system  that  is  simple  to  operate, 
even  for  inexperienced  people.  It  includes  a 


keyboard  with  numeric  keypad,  system 
control  and  editing  keys,  and  eight  special 
function  keys,  plus  the  CRT  display,  printer 
and  the  tape  cartridge.  It’s  all  you  need  for 
spectral  analysis  of  color  integrity  and  color 
matching  of  CRT  displays,  LEDs  and  other 
color  display  devices.  For  added  versatility,  a 
single  control  converts  the  PR-1 980B/HP-85 
into  a  standard  super  sensitive  PR-1980A 
photometer.  If  more  computing  power  and 
faster  processing  speeds  are  required,  there’s 
our  popular  PR-1 980B/HP-9825  featuring 
the  HP-9825  Computer/Controller. 

The  PR-1 980B/HP-85  —  a  new  look  in 
price/performance.  For  further  information, 
call  or  write  today  Photo  Research,  Division 
of  Kollmorgen  Corporation,  3000  No. 
Hollywood  Way,  Burbank,  CA  91 505. 

(21 3)  843-61 00,  Telex:  69-1 427. 
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The  Light  Measurement  People 
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INTRODUCING  NEW 
LASER  LIQUID  CRYSTAL 
MILITARY  DISPLAY  SYSTEMS 

LARGE  REAL  TIME  HIGH  RESOLUTION  MULTICOLOR  DISPLAYS 


FEATURES: 

■  Contrast  Ratio:  Up  to  60:1 

■  Resolution:  2000-8000  lines 

■  Multicolors 

■  2048  x  2048  Pixels/Channel 

■  Selective  Erase 

APPLICATIONS: 

■  Rapid  updating  of  a  battle  situation 
display 

■  Navigational  plotting 

■  Management  of  combatant  logistic 
and  tactical  data 

■  Storage  of  arrays  of  map  or  chart 
data  for  recall 


System  is  shown  here  in  vertical  self-contained  configuration, 
with  a  48x48-inch  image  area. 


Librascope 


a  division  of  The  SINGER  Company 

Librascope  Division,  The  Singer  Company,  833  Sonora  Ave.,  Glendale,  California  91201 
Telephone  (213)  244-6541  •  TWX  91 0-497-2266*  TELEX  674912 


SEE  DEMONSTRATIONS  DAILY  AT  U.S.  PAVILION  STAND  C19  AT  THE  PARIS  AIR  SHOW,  4  14  JUNE  '81 
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Burroughs  new  S  590  document  encoding  system,  designed  for  fast  processing.  The  system  will  be  used  in  proof  and  receipting  operations 

and  easy  operation,  provides  greater  productivity  and  reliability  than  involving  checks,  utility  bills,  insurance  premium  notices,  credit  card 

previous  systems  in  its  class.  The  S  590  can  encode  documents  with  slips,  and  loan  coupons, 

either  magnetic  or  optical  characters  for  later  high  speed  electronic 


Burroughs  Introduces  High  Speed  S  590 
MICR,  OCR  Document  Encoding  System 

Burroughs  Corporation,  Detroit,  has  broadened  its  range 
of  magnetic  and  optical  character  encoding  machines 
with  introduction  of  the  high  speed  S  590  document 
encoding  system. 

The  S  590  is  said  to  provide  banks,  thrift  institutions, 
and  business  organizations  with  greater  productivity  and 
reliability  in  encoding  documents  for  electronic  reading  by 
other  machines  for  automatic  entry  of  data  into  computers. 

The  new  S  590  is  a  single  pocket  encoder  designed  for 
users  with  high  volume  proof  and  encoding  requirements. 
This  new  machine,  like  other  models  in  Burroughs  "S" 
Series  of  advanced  document  management  systems,  can 
encode  documents  in  either  Magnetic  Ink  Character 
Recognition  (MICR)  or  Optical  Character  Recognition 
(OCR)  type  fonts. 

The  principal  MICR  use  of  the  new  system  will  be  in 
proof  of  deposit  operations  which  prepare  MICR  encoded 
documents  for  subsequent  electronic  processing.  The 
system  will  also  be  applied  to  proof  and  receipting 
operations  involving  OCR  encoded  utility  bills,  insurance 
premium  notices,  credit  card  slips,  and  loan  coupons. 

Contributing  to  the  S  590's  productivity  are  fast  and 
easy  document  insertion  and  an  advanced  electronic 
keyboard  design  that  prevents  jamming  of  keys  and  is  easy 
to  operate,  according  to  Burroughs. 

New  electronic  component  design  increases  reliability 
of  the  S  590,  which  requires  42  percent  less  power  and 
produces  55  percent  less  heat  than  previous  systems. 

The  S  590,  whose  control  system  is  based  on  advanced 
microprocessor  technology,  utilizes  programmable  read 
only  memory  (PROM).  This  feature  provides  the  machine 
with  a  fully  programmed  MICR/OCR  code  line  with  from  1 
to  8  fields.  Once  identified  and  defined,  the  PROM 
program  sequences  the  encoding  operation  automatically. 
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In  addition,  the  PROM  contains  two  independent  sets  of 
parameters  which  allows  altering  of  the  machine's  opera¬ 
tion  to  satisfy  the  particular  need  for  each  user. 

Examples  of  the  variability  are  encode  line  formatting, 
proofing  methods,  customized  check  digit  generation  and 
verification,  field  data  capacity  checks,  print  line  format¬ 
ting,  and  pre-programmed  transit  codes. 

The  S  590  is  designed  for  fast,  easy  operation.  A  new 
feature  called  document  overlap  allows  insertion  of  a 
second  document  in  the  drop-and-align  station  before 
completion  of  the  preceding  encoding  cycle. 

Documents  which  pass  through  the  system  are  clearly 
visible  at  all  times.  Encoding  and  audit  trail  printing  occur 
in  parallel,  and  the  last  printed  line  on  the  audit  tape  is 
always  visible  to  the  operator. 

Contributing  to  ease  of  operation,  as  well  as  operator 
training,  is  a  set  of  specially  designed  communications 
lights  which  guide  the  operator  step  by  step  through  the 
encoding  operation. 

Productivity  in  the  encoder  is  enhanced  through  an 
electronically  buffered,  standard  10-key  keyboard.  The 
buffer  stores  both  numeric  and  control  information  for  up 
to  21  print  positions. 

Based  on  the  PROM  program,  fields  are  encoded  in  a 
controlled  index  sequence  on  the  S  590.  Exception  item 
encoding  as  well  as  normal  proof  of  deposit  encoding  may 
be  accomplished  by  selecting  the  field  keys  only  for  fields 
to  be  encoded  outside  the  sequence.  No  program  changes 
are  required.  Documents  are  transported  through  the  new 
encoder  at  75  inches  per  second.  This,  combined  with  this 
S  590  audit  tape  lister  which  prints  at  2.5  lines  per  second, 
provides  this  new  electronic  system  a  rated  speed  of  up  to 
70  documents  per  minute  for  encoding  a  12-character 
amount  field. 

Preprogramming,  automatic  sequence  selection,  trans¬ 
port  speed  and  keyboard  buffering  give  the  S  590  balanced 
throughput,  enabling  the  operator  to  maintain  the  highest 
level  of  productivity. 


FOR  A  CLEANER, 
BRIGHTER  PICTURE,TRY  A 
TUBE  OF  MITSUBISHI. 


Mitsubishi  cathode  ray  tubes  will  do 
wonders  for  your  image. 

Because  each  of  our  high-resolution 
color  CRTs  actually  discriminates  among  64 
distinct  colors. 

Our  radar  CRTs  give  your  data  systems 
the  kind  of  pin  point  clarity  that  assures  pin 
point  accuracy. 

And  our  black  and  white  CRTs  differen¬ 
tiate  between  shades  of  grey. 

We  begin  with  our  own  phosphors, 
specially  developed  for  their  brightness.They 
give  our  screens  their  notably  short,  or  long 
flicker-free  persistence. 

Our  precision  electron  gun  system 
insures  that  each  beam  is  perfectly  aligned 
with  the  shadow  mask. 


And,  combined  with  our  ultra- 
fine  pitched  shadow  mask,  the 
gun  system  produces  a  picture  so 
sharp.it  actually  encourages 
reading  fine  print. 

Another  Mitsubishi  inno¬ 
vation  is  our  internal  magnetic 
shield.  It  not  only  more 
efficiently  eliminates  exterior 
magnetic  forces,  but  makes 
the  unit  much  easier  to 
service.  Not  to  mention  what 
the  magnetic  shield  does  for 
a  purer  image,  in  both  mono¬ 
chrome  and  color. 

Mitsubishi’s  complete 
CRT  line  includes  high-resolution 
flying  spot  scanner  CRTs.  Fiber  optic 
recording  CRTs.  High-precision  display,  radar 
and  beam  penetration  CRTs. 

For  more  information  on  a  display  that’s 
worthy  of  your  data  system,  call  our  Display 
Products  Group  at  ( 213 )  979-6055  (or  in 
New  Jersey,  call  (201 )  753-1600)  or  write 
Mitsubishi  Electronics  of  America,  Inc.,  2200 
W  Artesia  Blvd.,  Compton,  CA  90220. 

Well  gladly  show  you  a  CRT  for  sore  eyes. 


A  MITSUBISHI  ELECTRIC  COLOR  CATHODE  RAYTUBES 
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Versatec  440-30  Multi-Leave  Remote  Plotting  Controller  supports 
remote  electrostatic  plotting  and  printing. 


Remote  Plotting  Controller 
Offers  Hasp  Multi-Leaving 
Remote  Job  Entry  And  Plotting 


Operating  as  a  Hasp  multi-leaving  remote  job  entry  (RJE) 
work  station,  the  new  Versatec  440-30  Remote  Plotting 
Controller  provides  remote  electrostatic  plotting  and  print¬ 
ing  with  any  Versatec  printer/plotter.  Input  data  is  pro¬ 
cessed  and  compressed,  then  transmitted  over  dial  or 
leased  lines  in  compressed  rasterformat  to  the  controller. 
The  Versatec  controller  decompresses  raster  data  and 
controls  plotting  or  printing. 

Versatec  Versaplot™  software,  used  on  the  host  com¬ 
puter,  allows  data  compaction  in  one  or  two  dimensions. 
One-dimensional  compaction  reduces  the  amount  of  data 
to  be  transmitted  by  several  times  over  vector  data.  Two- 
dimensional  compaction  further  reduces  data  volume  by 
20  to  60%.  The  440-30  can  output  print  data  at  speeds  to 
1 000  LPM.  Plot  speed  is  determined  by  transmission  rate, 
plot  size  and  complexity,  available  host  time,  and  selected 
data  compaction  scheme. 

A  console  with  CRT  display  and  keyboard  provides 
"sign-on"  and  versatile  operator  control  at  the  remote  site. 
Console  and  printer/plotter  can  be  active  simultaneously. 
Multi-leaving  allows  console  data  input  independently  of 
console  data  output.  Data  are  serially  input  at  rates  from 
2400  through  1  9.2K  baud,  and  output  in  parallel  at  rates 
to  1 8,000  bytes  per  second. 

The  controller  carries  its  own  data-link  trace  facilities 
and  self-test  diagnostics.  Performance  evaluation  and 
troubleshooting  are  said  to  be  simplified  through  selftests 
of  memory,  controls,  and  indicators  with  exercisers  for 
printing  character  sets  and  plotter  test  patterns. 

Software.  Versaplot™,  a  system  of  Fortran-callable 
subroutines  compatible  with  basic  pen  plotter  routines, 
supports  plotting  of  virtually  any  graphic  representation 
on  any  Versatec  plotter  or  printer/plotter.  Fully  compatible 
with  IBM  software  and  system  protocol,  Versaplot  requires 
no  operating  system  modification.  Versaplot  is  fully  inte¬ 
grated  for  use  with  IBM  OS,  VS  and  CMS  operating 
systems.  Extended  graphic  capabilities  include  grid  over¬ 
lay,  area  shading  and  toning. 

Output  devices  available  include  electrostatic  printers, 
plotters,  and  printer/plotters  in  paper  widths  to  72  inches, 
print  speeds  to  1000  LPM  and  plot  speeds  to  34  square 
feet  per  minute.  Remote  plotting  performance  varies  with 
the  speed  of  the  communications  line  and  plot  complexity. 

Options.  Vector-to-Raster  Converters  (VRC  models 
400-3  or  4--5)  can  be  added  for  systems  receiving  data  in 
vector  form. 


Controls  and  displays.  The  console  CRT  displays 
control,  status,  and  error  messages.  The  separate  con¬ 
troller  hasfront  panel  controlsfor  Power  ON/OFF,  RESET 
and  MODE  with  diangostic  controls,  MODE  and  INTER¬ 
RUPT.  Front  panel  displays  indicate  Power  ON/OFF  (LED) 
and  status. 

Dimensions  and  weight.  Controller  dimensions  are 
514"  (1  3.3  cm)  high,  1 9"  (48.3  cm)  wide  and  1  6%"  (41 .3 
cm)  deep.  CRT  console  dimensions  are  14"  (35.6  cm)  by 
1 7"  (43.2  cm)  by  20"  (50.1  cm). 

According  to  Versatec  product  marketing  manager, 
Janet  Berryhill,  "The  440-30  remote  plotting  controller 
gives  remote  plotting  users  the  speed  and  reliability  of 
electrostatic  plotting  and  printing  with  the  control  and 
error  correction  of  HASP  multileaving.  Complex  graphics, 
detailed  maps,  and  high  quality  printout  can  be  produced 
at  remote  sites,  far  from  the  computer  but  close  to  the 
user,  at  a  practical  system  and  data  communications 
cost." 


New  High  Speed  FAX  System 


A  new  high  speed  facsimile  system  that  can  transmit  and 
receive  standard  size  business  documents  from  one 
location  to  another,  anywhere  in  the  world  in  30  seconds, 
has  been  announced  by  the  Data  Communications  Divi¬ 
sion,  Muirhead,  Inc.,  Mountainside,  NJ. 

The  Muirhead  MUFAX  K  6400  transceiver  features  a 
unique  method  of  data  compression  based  on  skipping 
white  spaces  (SWS)  which  means  users  only  pay  for 
transmission  of  the  document's  contents,  not  any  white 
space.  It  is  also  fully  compatible  with  all  CCITT  Group  2 
equipment;  thus  it  can  communicate  with  all  recent 
facsimile  systems  on  a  worldwide  basis. 

Operation  is  simple.  An  optional  feeder  attachment 
permits  automatic  transmission  of  up  to  30  documents, 
completely  unattended  by  an  operator.  Reception  is  simi¬ 
larly  fully  automatic,  on  a  24-hour  basis,  permitting 
unattended  international  communications  over  all  time 
zones. 


for 


Magnetic  Shielding 


IN-HOUSE 

•  Hydrogen 
Annealing 

•  Hydroforming 

•  Tool  &  Die  Dept. 

•  Model  Making  Dept. 

•  Design  Engineering 


DEVELOPMENT  AND  EXPERIMENTAL  KIT 

Designer’s  kit  provides  an  assortment  of 
nine  fully-annealed  amumetal  shielding  com¬ 
ponents  in  shapes  to  fabricate  and  evaluate 
magnetic  shielding  requirementsatthe  lab 
“model”  stage.  Singly  and  in  combination, 
kit  parts  shield  /  ___  __ 

transformers, 

CRTs,  PCs,  etc. 

Call  or  write  for 
datasheet,  or  to 
order  kit  at  $89. 

Available  for , 
immediate  \ 
delivery. 


Printed  Circuits 
Power  Supplies 
Test  Chambers 
Storage  Tubes 
Bubble  Memories 
Cathode  Ray  Tubes 
Special  Applications 
T  Computer  Terminals 
Photomultiplier  Tubes 
Motors  &  Transformers 
Wrapped  Foil  Shields 

Send  for  complete  Facilities  Catalog 


MANUFACTURING  C  O  R  P. 


4737  DARRAH  STREET,  PHILADELPHIA,  PA  19124 


TELEPHONE:  215-535-3000 
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THE  TRW-FUJITSU  COMPANY'S  (TFC)  8500  multi-tasking,  multi¬ 
user  family  of  small  general  purpose  information  systems  will  operate 
as  a  stand-alone  unit,  on-line  to  a  central  computer,  or  in  a  TFC  8500 


network.  The  systems  can  perform  batch,  on-line  or  distributed  pro 
cessing  applications. 


TRW-FUJITSU  Introduces  Firm's  First 
Computer  System  Since  Company's  Formation 

The  TRW-Fujitsu  Company,  Los  Angeles,  recently  intro¬ 
duced  its  first  computer  system  since  the  joint  venture 
began  in  May  1 980. 

Designated  the  TFC  8500,  the  multi-tasking,  multi-user 
data  processing  system  is  said  to  be  a  complete  family  of 
small  general  purpose  information  systems  with  the 
capabilities  normally  associated  with  large  systems,  ac¬ 
cording  to  Jack  Andersen,  vice  president,  systems  market¬ 
ing  for  TRW-Fujitsu. 

"It  is  exceptionally  flexible  and  upgradable:  the-entry 
level  starts  with  a  single  workstation  and  may  be  expanded 
to  80  local  and  remote  workstations.  The  system  will 
operate  as  a  stand-alone  unit,  on-line  to  a  central  com¬ 
puter,  or  in  a  TFC  8500  network.  It  can  perform  batch, 
on-line,  or  distributed  processing  applications.  This  unus¬ 
ual  range  of  capabilities,  including  complete  software 
compatibility  throughout  all  configurations,  is  made  pos¬ 
sible  through  advanced  computer  design  concepts  and  the 
use  of  Fujitsu's  LSI  circuits,"  Andersen  points  out. 

The  8500  family  of  information  systems  is  intended  for 
several  markets.  The  maker  believes  that  the  system  will 
find  extensive  application  in  distributed,  networked,  and 
stand-alone  environments.  "Large  corporations  will  use 
the  8500  at  headquarters,  divisions,  branch  sales  offices 
and  warehouses  for  local  processing  and  exchanging  data 
with  the  company's  central  computer,"  Andersen  says. 

"It  will  also  be  marketed  to  first-time  users,  as  well  as 
small  and  medium  sized  companies  that  want  to  upgrade 
their  present  equipment  with  enhanced  capabilities,  such 
as  data  communications,  high  level  languages  and  so¬ 
phisticated  data  base  management." 

The  main  storage  unit  uses  64K  MOS  LSI  devices  and 
has  256K-bytes  of  system  memory.  Add-on  storage  units 
permit  expansion  up  to  a  maximum  of  2  megabytes.  The 
storage  cycle  time  is  400  nanoseconds  per  two  bytes. 

The  central  processing  unit  contains  a  one-chip, 
1 0,000-gate  microprocessor  and  700-gate-per-chip  high¬ 
speed  bipolar  LSI  circuits  and  features  virtual  memory 
capabilities. 

The  system  is  delivered  with  such  high-level  languages 
as  Fortran,  Cobol,  and  RPG.  There  will  be  application 
programs  for  wholesale  distributors,  manufacturers  , 
retailers,  construction,  and  CPAs,  as  well  as  insurance, 
hospital  administration,  and  property  management.  In 
addition,  there  will  be  management  science  and  engineer¬ 
ing  programs  available  for  graphic  presentation,  time- 
series  forecasting,  linear  programming,  management 
analysis  and  review,  statistical  analysis,  material  informa¬ 
tion  retrieval,  and  account  log  analysis. 


Peripherals  include  disk  storage,  display  and  printer 
work  stations,  magnetic  tape  units,  and  line  printers. 

Up  to  eight  magnetic  disk  storage  devices  in  any 
combination  of  fixed  and  removable  cartridge  units  may  be 
connected  up  to  a  maximum  storage  size  of  800  mega¬ 
bytes. 

An  error  checking  and  correction  code  for  main  storage 
and  disk  storage,  as  well  as  a  retry  function  for  processor 
and  peripheral  units,  allows  automatic  error  recovery. 
Various  of  diagnostic  functions  and  programs  automatical¬ 
ly  check  the  system  and  provide  input  for  effective 
preventive  maintenance. 

The  keyboard  display  unit  features  a  12-inch,  1920 
character  screen,  an  alphanumeric  keyboard,  10  keypad 
and  24  program  function  keys. 

Two  types  of  printer  workstations  are  available:  a  desk¬ 
top  version  capable  of  printing  120  characters  a  second 
and  a  high  speed,  180  cps  bi-directional  printer. 

The  small  number  of  state-of-the-art  high  density  1C 
circuits  use  considerably  less  power,  it  is  claimed,  than 
conventional  1 6K  and  1 ,000  gate  devices.  As  a  result  of 
this  and  other  design  features,  the  TFC  8500,  unlike  most 
large  computers,  does  not  need  a  special  cooling  system. 
This  combination  of  technology  and  packaging  makes  the 
computer  compact  and  efficient,  the  maker  claims. 


THE  TRW-FUJITSU  COMPANY'S  8500  family  of  small  general 
purpose  information  systems  has  the  capabilities  normally  associated 
with  large  systems.  System  configurations  range  from  a  single 
workstation  up  to  80  workstations. 
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Chapter  News 

LOS  ANGELES  CHAPTER  on  March  26  enjoyed  a 
discussion  of  the  Voyager  encounters  with  Jupiter  and 
Saturn.  Accompanying  the  talk  by  Jack  Guiliano,  Voyager 
Science  Office,  Jet  Propulsion  Laboratory,  were  color 
slides,  computer  animation,  and  a  1  6mm  movie  showing 
scenes  previously  unknown  to  man  on  those  huge,  remote 
planets.  Thanks  to  Gordon  Kramer  for  his  usual  excellent 
notices  as  Chapter  Program  Chairman. 

SAN  DIEGO  CHAPTER  on  February  25  found  it  fascinating 
to  hear  and  see  a  program  entitled  "Optical  Video  Disc 
Technology:  Principles  and  Development,  Presentation 
and  Demonstration."  Featured  were  Dr.  William  V.  Smith 
and  Terry  Bochante,  DiscoVision  Associates,  Inc.,  Costa 
Mesa,  CA.  According  to  John  Lipscombe,  chapter  chair¬ 
man,  and  George  Unangst:  "SID  Members  commented  on 
how  informative  this  meeting  was." 

On  March  10,  Richard  Thoman,  of  General  Dynamics 
Electronics,  San  Diego,  described  the  principles  of  opera¬ 
tion  of  the  General  Dynamics  full  color  large  screen  dis¬ 
play.  Dick  Thoman,  long  time  SID  Member,  is  a  Western 
Director  of  our  Society. 

MID-ATLANTIC  CHAPTER  on  March  31 ,  the  meeting  was 
held  at  the  New  York  Air  Traffic  Control  Center,  McArthur 
Field.  J.  Ferrara,  and  two  additional  supervisors  from  the 
ATC,  provided  a  discussion  of  human  factors  problems 
experienced  by  air  traffic  controllers  in  handling  situations 
with  high  traffic  density  in  the  New  York  area  and  in 
neighboring  states  within  the  jurisdiction  of  this  air  traffic 
control  center.  According  to  Bill  McLaughlin,  SID  Trea¬ 
surer,  this  presentation  and  tour  of  the  ARTCC  facility  was 
very  enlightening  and  was  enjoyed  by  the  52  SID  Members 
and  their  guests.  (Continued  on  page  24) 


magnetic  shielding 
requires  precision 
manufacturing 

Over  20  years  of  experience  in  the  design, 
production,  quality  control  and  inspection  of 
magnetic  shielding  assures  precision  products 
that  stand  up  to  the  closest  check. 

FREE— send  for  our  new  brochure  on  magnetic 
shielding  alloys  and  photomultiplier  tube  shields. 
Whatever  your  application,  let  M.R.L.  meet  your  needs. 
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laboratories,  inc. 

92  N.  Lively  Blvd.  •  Elk  Grove  Village,  Illinois  60007  •  Area  Code  (312)  437-5200 


Flying  an  aircraft  is  an 
exacting  job 

HUD  will  help 


Aircraft  Symbol" 


-Fuselage  Reference 


“Horizon  Line 


Air  Speed' 


We  supply  deflection  yokes  to  the^ 
major  manufacturers  of  Head-up  if 
(HUD)  display  systems  for  aircraft, 
including  the  DC-9  Super  80.  Th 
displays  enable  pilots  to  focus 
attention  straight  ahead,  and  to 
see  computerized  flight  infoi 
tion  without  looking  away  to 
indicators  and  digital  readouts  for 


-Altitude 


l  fuel  consumption,  alti- 


1  Syntronic  also  designs  and  makes 
precision  yokes  and  focus  coils 


■'systems,  weather 
^  systems  and  other 
on  most  aircraft  flying 


®6pillECl83 


Precision  yokes  for  exacting  displays 


Head-up  display  with 
flight  symbols  and  digital 
information . . . 


Is  visible  to  pilot  through 
half-silvered  mirror . . . 


from  CRT  display  below 
pilot’s  field  of  view  . . . 


Syntronic  Instruments,  Inc.,  100  Industrial  Road,  Addison,  IL  60101  (312)  543-6444 


Syntronic  yoke  provides 
sharp  resolution  at  high 
brightness. 
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Fiber  Optic  Link  Tested 
for  Missile  Guidance 

A  fiber  optics  communications  system  that  will  enable  a 
safely  concealed  gunner  to  remotely  direct  a  guided 
missile  to  a  battlefield  target  is  under  development  for  the 
U.S.  Army  by  Hughes  Aircraft  Company,  Canoga  Park,  CA. 

In  the  advanced  development  program  called  Integrated 
Fiber-Optic  Communications  Link  (IFOCL),  Hughes,  the 
prime  contractor,  and  its  principal  subcontractor,  ITT 
Electro-Optical  Products  Division,  are  working  on  tech¬ 
niques  that  would  enable  a  fine  fiber-optic  thread  to  be 
used  to  communicate  between  a  launcher  and  a  missile  in 
flight. 

Program  officials  say  the  system  has  the  potential  to 
provide  the  basis  for  a  low-cost  "lock-on-after-launch" 
antiarmor  missile  with  extended  range  and  immunity  to 
enemy  countermeasurers. 

The  concept  callsfor  the  missile  with  an  imaging  seeker 
in  its  nose  to  be  fired  in  the  direction  of  a  known  enemy 


Prime  Computer  Improves  Screen  Formatting 

Prime  Computer,  Inc.,  Natick,  MA,  says  it's  painting  a 
clearer  picture  for  programmers  who  design  screen 
formats.  Its  new  Forms  Editor  (FED)  software  enhance¬ 
ment  provides  ease-of-use  and  compatibility  for  existing 
users  of  FORMS,  Prime's  Forms  Management  System  for 
screen  formatting  and  terminal  management.  FED's  four 
new  features  —  'screen  painting',  user  menu,  HELP 
facility  and  'skeletons'  formats  —  improve  Prime's  compe¬ 
titive  position  in  the  marketplace,  the  manufacturer 
claims. 

"With  'screen  painting,'  the  programmer  can  design 
formats  directly  on  Prime's  block  mode  PT45  terminal 
without  first  laying  out  the  form  on  paper  or  code  language 
statements,"  according  to  Leslie  Chasen,  Prime's  market¬ 
ing  product  manager  for  FORMS.  "Application  develop¬ 
ment  is  easier  because  the  format  is  displayed  on  the 
screen  exactly  as  it  will  appear  when  the  program  is 
executed." 

The  Forms  Editor  is  menu-driven  providing  easy-to- 
follow  steps  for  the  user  who  creates  screen  formats. 
Furthermore  a  comprehensive  HELP  facility  offers  a 
tutorial  on  each  FED  function  so  users  can  quickly  retrieve 
information  necessary  to  complete  tasks  whether  they're 
creating  or  modifying  a  form. 

Another  time-saving  FED  feature  is  'skeletons'  which 
allows  users  to  store  the  basic  design  of  a  format.  This 
stored  information  can  then  be  used  as  the  foundation  for 
other  formats,  thus  eliminating  the  need  for  the  user  to 
retype  all  the  format  when  changes  or  additions  are 
desired. 

"With  the  Forms  Editor,  Prime  continues  its  commit¬ 
ment  to  provide  tools  that  are  easy-to-learn,  easy-to-use 
and  which  improve  programmer  productivity,"  says 
Chasen.  "In  addition,  because  it  is  not  necessary  to  learn  a 
language  to  create  screen  formats,  FED  permits  non¬ 
programmers  to  participate  in  the  development  process." 

FORMS  is  a  major  component  of  Prime's  current 
software  product  group  for  developing  screen  format 
applications  in  business,  manufacturing  and  educational 
environments.  Because  FORMS  can  interface  with 
COBOL,  RPG,  PL/1  or  FORTRAN,  users  can  select  the 
language  most  suited  to  the  application.  In  addition, 
programmers  can  choose  the  data  management  method 
—  index  sequential  (MIDAS),  DBMS,  or  sequential  files 
— which  best  organizes  their  data. 

The  Forms  Editor  will  be  available  on  PRIMOS,  Prime's 
operating  system  for  its  32-bit  50  Series  Systems. 


New  RF  Switch  for  Video 

Standard  Communications  Corp.,  Los  Angeles,  has  just 
introduced  the  RFS-1 0  radio  frequency  switch,  designed 
to  connect  any  one  of  five  different  RF  signals  to  the  same 
output.  It  is  primarily  used  for  switching  up  tofive  different 
pieces  of  video  equipment  to  the  same  television  set  in  a 
simple  effective  manner.  It  can  be  used  on  a  similar  way 
with  graphic  displays. 

Tangled  cables  are  eliminated  by  the  RFS-1 0.  Without 
this  unit  they  must  be  sorted,  disconnected,  and  recon¬ 
nected  to  permit  program  changing.  Several  RFS-1 0 
switches  may  be  used  in  combination  with  splitters, 
amplifiers,  and  attenuators  to  accomplish  almost  any 
required  result,  the  maker  claims. 

An  associated  device  is  the  MCC-3  master  control 
console,  designed  to  permit  selectable  distribution  of  five 
different  RF  signals  to  three  separate  locations. 

In  a  typical  application  the  MCC-3  will  be  connected  to 
five  signal  inputs  such  as  standard  broadcast  TV,  pay  TV, 
video  recorder,  game  and  a  satellite  receiver. 

The  three  switched  outputs  will  be  connected  to  the 
projection  TV,  remote  TV  and  the  video  recorder.  Any  of 
the  five  programs  can  be  selected  at  the  MCC-3  for 
distribution  as  required. 

Electrical 

Specifications: 


force.  The  scene  viewed  by  the  missile  would  be  com¬ 
municated  back  to  a  gunner  over  a  single  strand  of  the 
optical  fiber  which  is  payed  out  from  a  spool  in  the  aft  end 
of  the  missile.  The  gunner  viewing  the  scene  on  a  video¬ 
type  display  selects  a  target  and  guidance  commands  are 
automatically  transmitted  to  the  missile  over  the  fiber¬ 
optic  link. 

The  most  promising  aspect  of  a  fiber-optic  missile 
communications  system  is  its  ability  to  transmit  the 
wideband  signals  required  for  video  images.  Metal  wires 
or  coaxial  cables  are  capable  of  transmitting  such  signals 
under  certain  conditions,  but  they  are  not  suitable  for 
tactical  missile  applications  because  of  bulk,  lack  of 
strength  or  other  operational  limitations,  according  to 
David  S.  Fox,  IFOCL  program  manager  for  Hughes. 

Other  advantages  of  the  fiber  optic  missile  communica¬ 
tions  system,  according  to  Fox,  are: 

•  Lower  missile  cost  and  greater  system  reliability  are 
possible  because  much  data  processing  is  done  at  the 
launcher,  enabling  the  missile  electronics  to  be  simplified. 

•  Optical  signals  cannot  be  detected  or  interfered  with 
by  enemy  counter-measure  jamming. 

•  The  "lock-on-after-launch"  capability  provided  for 
the  missile  means  that  it  can  be  launched  from  either 
ground  vehicles  or  helicopters  in  defilade  without  expos¬ 
ing  the  crews  to  enemy  fire. 

•  With  the  missile's  entire  flight  under  control  of  a 
gunner,  there  is  greater  confidence  in  optimum  target 
selection  than  with  some  other  "lock-on-after-launch" 
concepts. 

In  an  earlier  phase  of  the  program,  Hughes  and  its  team 
member,  ITT,  demonstrated  success  in  overcoming  two  of 
the  primary  technoligical  hurdles  in  development  of  the 
system  — the  development  and  fabrication  of  long  lengths 
of  a  thin  fiber-optic  cable  (0.012  in.  or  300  microns  in 
diameter)  with  unusually  high  tensile  strength  (200,000 
psi)  and  low  signal  transmission  loss  both  in  the  wound 
and  unwound  condition;  and  the  ability  to  pay  out  long 
lengths  of  the  optical  fiber  at  simulated  missile  velocities 
without  snapping  or  snarling. 

In  recent  rocket  sled  test  at  Holloman  Air  Force  Base, 
NM,  the  fiber  was  successfully  payed  out  at  high  speed  as 
a  simulated  video  signal  transmitted  through  it.  The 
maximum  signal  loss  was  less  than  4  db  per  kilometer 
over  the  graded  index-type  fiber,  which  has  a  glass  interior 
and  plastic  jacket. 


Missile  Link  —  Artist's  concept  illustrates  a  potential  application  of  an 
Army  missile  communications  system  employing  fiber  optics  which 
provides  a  secure  two-way  link  between  the  launcher  (safely  hidden  in 
defilade)  and  the  missiles  which  are  being  fired  in  rapid  succession. 
Seekers  in  the  nose  of  each  missile  provide  views  of  the  target  scene 
in  the  launcher  on  a  video-type  display.  A  gunner  can  then  assess  prior 
battlefield  damage  and  select  new  targets.  Commands  to  direct 
successive  missiles  to  targets  are  sent  back  over  the  single  optical 
fiber  strand  which  is  payed  out  from  a  spool  in  the  aft  end  of  the 
missile.  Hughes  Aircraft  Company  and  ITT  Electro-Optical  Products 
Division,  its  principal  subcontractor,  are  working  on  the  fiber-optic 
system  under  contract  from  the  U.S.  Army  Communications 
Research  and  Development  Command. 


Type  of  switching 

Push  button  —  automatic 
return 

Switch  description: 

Single  pole  —  5  positions 

Isolation  between  any 
input  and  output: 

Greater  than  60  dB 


Interface  To  Distribute  Hand-Held 
Arinc  429  Bus  Monitor 


Interface  Technology,  Inc.,  San  Dimas,  CA,  a  Dynatech 
company,  has  signed  a  distribution  agreement  with 
SFENA  DNI  of  Franceto  market  that  company's  hand-held 
Micro  Dits  AAM56  ARINC  429  Bus  Monitor  instrument  in 
the  United  States.  The  instrument  will  be  marketed  as 
Interface  Technology's  Model  M56. 

The  Model  M56  instrument  allows  quick  and  simple 
monitoring  and  readout  of  digital  information  transfer 
systems  and  is  intended  for  use  in  those  aspects  of 
avionics  development  where  monitoring  and  display  of 
32-bit  serial  bus  transmissions  are  required,  such  as  in 
system  integration  testing,  flight  line  maintenance  and 
on-board  troubleshooting. 

"We  view  the  M56  monitor  as  an  ideal  companion  to 
our  new  Model  429  ARINC  Bus  Analyzer,"  explains 
Stanley  Kubota,  Interface  manager  of  sales  and  marketing. 
"The  M56  simplifies  the  task  of  verifyi ng  the  received  data 
by  performing  required  translations  from  serial  binary 
transmission  to  engineering  units  such  as  degrees,  knots, 
feet,  pounds  and  so  forth." 


58  Key  Membrane  Switch  Keyboard  —  Xymox  Division  of  W.H. 
Brady  Co.,  Milwaukee,  has  introduced  a  new  stock  product,  the  58 
key  membrane  switch  keyboard  designed  for  use  with  most  ASCII 
applications.  It  is  available  in  8  x  8  bus  matrix  and  will  function  with  a 
variety  of  stock  keyboard  encoders.  Stock  faceplates  in  white,  black, 
tan,  grey,  light  blue  and  light  green  are  available  with  the  keyboard. 
Custom  graphics  faceplates  may  also  be  ordered  for  this  flat  surface 
keyboard. 


HVPS 
your  way. 


Custom  High  Voltage 
Power  Supplies  at 
off-the-shelf  prices 
Highest  reliability — 
tightest  regulation 

Consistent  delivery 
schedules 


Keltron  does  It 
YOUR  way. 


Quit  searching  the  catalogs  for 
the  power  supplies  you  want. 
Keltron  builds  supplies  to  meet 
your  needs  and  parameters. 

What’s  just  as  important,  we  do  it 
at  surprisingly  low  prices. 

Since  1963,  we’ve  been  doing 
it  with  our  own  field-proven 
designs,  with  the  finest  balance  in 
the  business  between  performance 
and  cost. 

Send  us  your  specs— 
we’ll  prove  it  to  you  very  quickly. 


KELTRON  CORPORATION 

High  Voltage  Division 

225  Crescent  Street,  Waltham,  MA  02154  •  (617)  894-8700 
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Megatek  Introduces  Two  Graphics  Work 
Stations  Offering  1024x1024  Resolution  For 
CAD/CAM  Use 

Two  new  members  of  the  WHIZZARD  6200  graphics 
workstation  family  have  been  introduced  by  Megatek 
Corporation  San  Diego,  to  provide  high  resolution 
1024x1024  raster  displays  for  critical  computer-aided 
design  and  manufacturing  work. 

The  two  new  models  are  the  WHIZZARD  6245,  which 
employs  a  20-inch  black  and  white  monitor,  and  the 
WHIZZARD  6255,  which  has  a  19-inch  color  monitor. 
Each  is  said  to  offer  low  cost,  high  performance  features 
similar  to  those  in  the  WHIZZARD  6250  workstation 
introduced  late  last  year. 

The  6245  includes  a  20-inch  monitor  with  1 024x1 024 
resolution,  operating  non-interlaced  at  a  60  Hz  refresh 
rate.  It  is  packaged  with  a  keyboard  and  joystick  control  in  a 
desk  style  cabinet.  The  terminal  includes  a  graphics 
processor,  display  list  memory,  an  RS-232  serial  asyn¬ 
chronous  interface,  and  room  for  optional  modules.  Avail¬ 
able  options  include  additional  display  list  memory,  a  hard 
copy  output,  and  a  data  tablet. 

The  6255  consists  of  a  19-inch  color  monitor  also 
offering  1024x1024  resolution.  It  is  packaged  with  a 
keyboard  and  joystick  control  in  a  desk  style  cabinet.  The 
terminal  may  have  a  data  tablet  and  either  additional 
display  list  memory  or  a  hard  copy  output  device. 

"Like  their  predecessor  WHIZZARD  6250  workstation, 
both  of  the  new  terminals  are  designed  specifically  to 
provide  the  same  high  technology  graphics  features  found 
in  our  larger  WHIZZARD  7250  raster  system  but  in  a 
smaller  unit  and  at  less  than  half  the  cost,"  says  Peter  J. 
Shaw,  Megatek  vice  president. 

"We  expect  the  availability  of  such  a  low  cost,  high 
performance  family  of  graphics  terminals  to  spur  tre¬ 
mendous  growth  in  the  CAD/CAM  marketplace  because 
they  give  users  more  capability  than  is  available  with 
traditional  storage  tube  devices,  yet  they  are  priced  about 
the  same  as  these  older  and  less  versatile  forms  of 
graphics  terminals,"  Shaw  declares. 

CAM/CAM  graphics  systems  generally  are  used  for 
automating  design,  drafting,  engineering  and  manufactur¬ 
ing  tasks.  The  benefits  of  using  such  systems  include  both 
savings  in  time  and  significant  improvements  in  pro¬ 
ductivity.  "This  results  in  better  new  product  development 
lead  times,  savings  resulting  from  engineering  analysis 
performed  in  simulation  not  in  trial-and-error  manu¬ 
facture,  better  quality  of  designs  due  to  improved  di¬ 
mensional  accuracy  and  better  utilization  of  materials." 
Shaw  explains. 

In  the  past,  the  most  common  graphics  display  used  in 
CAD/CAM  systems  was  the  storage  tube,  primarily 
because  of  its  low  cost.  "But  a  tradeoff  had  to  be  made  for 
that  low  cost  because  storage  tube  terminals  did  not  offer 
multiple  colors,  they  were  slow  in  drawing  screen  images 
and,  perhaps  most  important,  they  offered  little  dynamic 
interaction  between  the  operator  and  the  terminal  for 
on-line  design  and  analysis  tasks,"  Shaw  says.  "The 
WHIZZARD  6200  family  eliminates  that  tradeoff." 

The  new  6245  and  6255  models  both  incorporate  the 
same  high  speed  digital  vector  generator  of  the  6250  and 
the  7250,  updating  and  manipulating  complex  pictures  at 
rates  from  30  to  60  times  per  second.  The  new  color 
1024x1024  monitor  uses  long  persistence  phosphors  to 
virtually  eliminate  screen  flicker. 

Because  the  graphics  processor  used  in  the  new 
workstations  is  the  same  as  that  used  in  other  Megatek 
systems,  the  new  models  offer  the  same  4096x4096 
virtual  vector  space  which  provides  a  high  level  of  detail  in 
real-time  steps  from  1 024x1 024  through  2048x2048  and 
4096x4096.  This  provides  the  capability  of  displaying  the 
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Both  of  the  new  WHIZZARD  5200  graphics  workstation  family 
members  offer  high  resolution  1 024x1 024  raster  display  screens  for 
use  in  critcal  CAD/CAM  applications.  The  WHIZZARD  6245  has  a 
20-inch  black  and  white  monitor  and  the  WHIZZARD  6255  has  a 
19-inch  color  monitor,  according  to  Megatek  Corporation,  San 
Diego. 

entire  4096x4096  area  on  the  screen  or  of  zooming  in  on 
any  smaller  viewport.  Users  may  also  do  a  real-time 
continuous  pan  throughout  the  virtual  vector  space  to  look 
at  any  portion  of  the  total  vector  space  in  greater  detail. 

Write  protection  of  individual  bit  planes  is  provided  so 
that  real-time  data  can  be  displayed  simultaneously  with 
static  overlays.  The  double-buffered  bit  planes  of  the  6245 
and  6255  also  permit  erasure  of  overlapping  or  intersect¬ 
ing  lines  in  a  drawing  without  causing  breaks  in  the  lines 
that  remain  in  other  planes  on  the  screen. 


Centronics  Data  Computer  Corp.,  Hudson,  NH,  recently 
introduced  its  Model  1  50cps  desk-top  printer  designed  for 
business  and  communications  applications.  The  Model 
1  50  is  available  for  immediate  volume  deli  very  to  qualified 
original  equipment  manufacturers. 

This  new  product  family  is  the  latest  addition  to 
Centronics'  full  line  of  printers  and  offers  versatility, 
convenience,  and  high-speed  printing  capabilities  for  the 
end  user,  it  is  claimed. 

The  Model  1  50  standard  features  include  3-way  paper 
handling,  top  of  form,  compressed  print,  adjustable  snap- 
on  tractors  and  a  roll  paper  holder.  Additional  features 
include  1  50  cps  print  speed,  bi-directional  logic  —  seeking 
printing,  "clean  hands"  ribbon  cassette,  forward  tear  bar, 
self-test,  and  a  visual  paper  empty  indicator. 

According  to  Neil  Kleinfeld,  vice-president  of  marketing 
and  planning,  "The  Model  1  50  is  designed  for  heavy-duty, 
1 00%  duty  cycle  business  applications  in  mircocomputer 
and  communications  systems.  With  the  Model  150,  we 
are  offering  a  printer  with  the  features  and  pricing  needed 
to  fulfill  the  demanding  requirements  of  today's  OEM 
manufacturers." 


OPTICAL  RADIATION  MEASURED 

gamma  scientific  systems  have 

GENERATED  MORE  SOLUTIONS  FOR 
ACCURATE  AND  REPEATABLE  RESULTS 


MEASUREMENTS 


Select  our  Desk  Top  Computer 
Systems,  controlled  by  our  own 
advanced,  powerful  SPECTRL®  or 
SPATL®  softwear,  or  our  manual 
systems. 


APPLICATIONS/OUTPUT: 

□  Research  &  Dev.  Data  Aquisition 

□  Production  Line  Test 

□  QA-Quality  Control  Data 

□  Field  Measurements 

□  Digital  Printer 

□  Graphics  Display-CRT 

□  Digital  4  Color  Plotter 

□  X-Y  Plotter 

□  Computer  Controlled 

□  Manually  Operated 


□  Spot  Sizes  from  1  /im  dia.  &  up 

□  Spectral  Range  200nm  to  llOOnm 

□  Spatial  Resolution  of  1/txm  &  up 

□  Sensitivity  from  1 0  pico 
watts  (a  550nm 

□  Accuracy  Traceable  to  MBS 

□  Spectral  Radiance 

□  Spectral  Irradiance 

□  Spatial  Resolution 

□  Photometric 

□  Color 

□  Color  Difference 

□  Spectral  Transmission 

□  Spectral  Reflection 

□  Specular  Spectral  Reflection 

□  Spectral  Responsivity 

□  Retroreflection 

□  Low  Light  Level  Devices 

□  Display  Parameters 


□  Scanning  Spectroradiometer 

□  Scanning  Microphotometer 

□  Scanning  Microdensitometer 

□  Gonioreflectometer 

□  Holographic  Grating 
Monochrometer 

□  Microphotometer 

□  Digital  Radiometer 

□  Telespectroradiometer 

□  Telephotometer 

□  Retroreflectometer 

□  Calibrated  Radiation 
Sources 


CHECK  YOUR  OWN 
NEEDS  AND  CALL  OR 
WRITE  US  TODAY: 


I GAMMA 
f  SCIENTIFIC 

®  INCORPORATED 


3777  Ruffin  Road,  San  Diego,  CA  92123 

Phone  714-279-8034 

Cable:  GAMSI  SDG  /  Telex:  697938. 
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MARKET 

DEVELOPMENT 

SPECIALIST 


cotm 


Fortune  500  Company  located  in  Western 
New  York  State  seeks  individual  with  two 
years  experience  in  CRT  displays.  MBA  with 
EE  undergraduate  preferred  but  not  essential. 
Salary  and  benefits  competitive.  An  equal 
opportunity  employer.  M/F/H/V 

Address  replies  to: 

Society  for  Information  Display 

Box  #1000M 

654  N.  Sepulveda  Blvd. 

Los  Angeles,  California  90049 


CATHODE  RAY  TUBES 

WE  OFFER  YOU  TECHNICAL  ABILITY  FOR 
ANY  SPECIAL  CRT  AND  DISPLAY  SYSTEM 


M.  SADOWSKY  S.  CARLISLE 

SPECIAL  PURPOSE 
TECHNOLOGY  CORP. 


Low-Cost  Color  Matrix  Printer 

A  new  color  matrix  printer  from  Integrex  Ltd.,  Burton-on- 
Trent,  Britain,  requires  no  special  absorbency  paper.  It  is 
expected  to  sell  for  about  $2,000. 

Said  to  be  a  highly  cost-effective  solution  for  color 
printout,  the  Integrex  CX  80  can  print  text,  graphs, 
histograms,  and  color  VDU  dumps  in  seven  different 
colors,  with  no  restriction  on  mixing  characters,  do- 
addressed  areas  and  color  changes  on  the  same  line. 
Colors  are  selected  by  1  of  7  color  control  codes.  Stripes 
from  the  tricolor  ribbon  are  selected  to  produce  the 
required  colors,  which  simplifies  the  host  program 
requirements. 

Unlike  ink-jet  printers  which  require  high  absorbency 
paper,  the  printer  uses  plain  white-edge  perforated  paper 
(4-10"  wide).  The  unit  is  fully  dot  addressable  in  all  7 
colors;  the  character  ROM  contains  96  ASCII  and  64 
graphics  characters.  The  7-wire  head  produces  a  character 
format  5x7  plus  graphics  format  6x7. 


mite 


CRJ 

FIBER  OPTIC  FACE 
BACK  PORTED 
MONOSCOPES 
HIGH  RESOLUTION 
CUSTOM  GEOMETRIES 
PHOSPHOR  SCREENS 
ELECTRON  OPTICS. 


SYSTEMS 

FLYING  SPOT  SCANNERS. 
MONITORS.  INTELLIGENT 
TERMINALS 


DESIGN  -  DEVELOPMENT  — 
PRODUCTION  -  TUBES  AND 
SYSTEMS. 
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15818  ARMINTA  STREET,  VAN  NUYS.  CALIFORNIA  91406 
TELEPHONE:  (213)  989-4610 


Magnetic  Shielding  by  Eagle 


CUSTOM  SHIELDS 
STANDARD  SHIELD 


SHEET 

FOIL 

DESIGN  ENGINEERING 


FABRICATION 
HEAT  TREATING 
TESTING 


•  FINISHING 

•  CONSULTING 

.  SHIELDS  FOR 


PHOTOMULTIPLIER  TUBE  SHIELDS.  .  .CATHODE  RAY  TUBE  SHIELDS.  .  .  SHIELDS  FOR 
MEDICAL  INSTRUMENTS.  .  .  TRANSFORMER  SHIELDS 

Eagle  can  help  improve  your  product,  and  Choose  from  a  wide  selection  of  sheet  and  foil, 
lower  costs,  by  designing  the  right  shield y— ^^^^^^so  you  can  form  your  own  shields.  For 
for  you.  Take  advantage  of  Eagle’s  J  helpful  design  and  cost  data,  write  or 

vast  background  in  shield  design  and  ^  ^  call.  0^'ces  worldwide. 

P.O.  BOX  24283  •  INDIANAPOLIS,  INDIANA,  46224  •  PHONE  (317)297-1030  ^ 


Information  Display  5-81/23 


